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ABSTRACT 

These three documents o 
intended to involve children with their 
preliminary studies to motivate and f ami 
students with some characteristics of or 
environment are followed by descriptions 
be undertaken in the field. Suggestions 
data at the conclusion of the study are 
habitats are described; the transect technique is recommended. Simple 
techniques for measuring physical factors {such as precipitation, 
light intensity, humidity, wind velocity, and soil composition and 
characteristics) as well as collection and observation techniques for 
organisms (plants, soil micro-organisms, invertebrates 
vertebrates) are described. Details of construction of 
required are included. This work was prepared under 
contract. (AL) 
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Introduction to the Teacher 



Learning about our environment has recently gained popularity because of the 
essential need for knowledge In this area. Individual students and citizens will 
soon need to understand relationships in nature. They will need to think reasonably 
and knowledgeably about environmental decisions. 

The Environmental Science Center develops materials that Involve children di- 
rectly in experiences that lead to learning about their environment. Therefore, our 
material Is ecology oriented. Ecology Is the study of dependence and interdependent 
In the whole environment. By studying portions of the school area and a field site In 
depth, the children will be made aware of some of the Interdependence factors. 

It Is no; essential that a teacher know "all about" a subject to be able to en- 
thusiastically encourage children to become Involved In an investigation. In fact. 

It can be an asset to hove little background In an area to be studied bocause then 
the teacher can honestly display Interest, surprise, and enthusiasm for the new 
experience. 

This study has been organized to Include pre-activities In the school or the 
surrounding areas, field trip activities, and post-activities usually conducted at 
the school. An outline of these activities follows: 

I. Pre -Activities 

A. Familiarize the children with 

1. tool 8 

2. methods 

3. the study 

B. Give the children background experiences for the field work, 

C. Make investigations similar to the field site studies. 

1, collect data 

2, combine data 

3, make generalizations 

II, Field Study 

A. Collect data 

B. Combine data (if time permits) 

It is well to note that children will seldom be defeated by rainy or chilly weathe: 
conditions. It the teacher dresses for the occasion and remains cheerful, with a 
"we can do It" attitude, it will be possible to transfer this attitude to most of the 
children. 
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III. Post-Activities 

A. Combining data 

B. Ordering data 

1. charts 

2. graphs 

3. displays 

C. Comparing data 

D. Looking for relationships 

E. Making statements concerning relationship (generalizing) 

The responsibility for seeing relationships and making generalizations rest 
completely with the children. However, we have included guidelines in the form 
of questions that may be posed to guide the children's thinking. Remember, we 
are not looking for neat, pat answers (there may not be any), but for an awareness 
of interrelationships. 

Each activity presents background experience that is essential to activities 
that follow, Plan to give ample time for all portions of this lesson so the individuals 
Involved will have the most meaningful learning experience. 




-3- 



HABITAT STUEV 



I. Pre-Activity — Collection of insects from home area 

Objective: 1* Familiarize students with killing invertebrates fora comparative 
study involving kinds and numbers. 

2. Encourage awareness that populations of animats differ in 
different environments. 

Materials: masking tape 
3x5 cards 
white glue 

commercial grade ethyl or Isopropyl alcohol solvent 
(from a paint or hardware store) 
pill bottles or babyfood Jars 
thumb tacks 

A. Build an insect killing Jar (one for each student) 

1. Have each child bring a pill bottle or email babyfood Jar to school. 

2. Purchase: 

a. a targe roll of masking tape 

b. alcohol 



3. Have each child construct his insect killing Jar In the following 
manner: (Put tape around Jar to prevent shattering m case the Jar 
is broken or damaged.) 
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4. Pour about 1/2 inch of alcohol In each child's Jar and seal It tightly. 

B. Collecting 

1. Have the children catch five different "bugs." They may catch them in 
any manner they choose. They should not collect an abundance of "bugs' 
but should let extras go again after they have the five they need. Col- 
lecting only what is needed is good conservation practice. 

2. Kill the "bugs" by dumping them into the killing Jar and quickly replacing 
the cover. Leave the Jars sealed for at least thirty minutes. {If someone 
has caught a bee or hornet in a net or other Jar, chill it in the refrigerate 
for a half hour before transferring it to the killing Jar. The cold slows in- 
vertebrate animals which makes stinging and biting insects s> ifer to 
handle.) 

3. Each student should keep a record of where each of the insects were 
found and a rough description of what the place was like. For example: 
"The black shiny 'bug' was in the dirt in our garden, " or, "The ant was 
crawling on the sidewalk," or, "The worm was in a muddy place in the 
yard after the rain," or, "The 'bug' was sitting on a tree leaf." 

C. Preparing for display 

1. Remove the "bugs" from the killing Jar and lay them on paper toweling 
to dry for five or ten minutes. 

The wings of butterflies and moths will be damaged by this procedure, 
but it is not the purpose of this lesson to make a pretty display. 

2. Mounting the bugs 

a. Give each child several 3 x 5 cards divided into four or six areas 
by lines and some white glue (turns clear when dry). 

b. Have each child mount their "bugs" in the following way: Put a 
drop of glue on a square of the card and place a "bug" on top of 
the drop, letting the "bug" settle into the glue. Allow the cards 
to set for 1/2 hour or until the next day to be sure the glue has 
hardened, 

D. Studying the "bugs" 

1, Allow the children to compare collections. 

Categorize the collections. 

a. Divide a bulletin board or wall chart into three or four areas (leave 
space for a few more). 

b. Have the students decide what major kinds of places the insects 
which they collected came from, Have them decide this on the 
evidence provided by the records they kept on where they caught 
their insects. 

Label the areas of the bulletin board accordingly; e.g. sidewalks, 
lawn, porches and garages, garden dirt, on trees and bushes, etc. 
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c. The students should then separate their mounted "bugs" by cutting 
the mounting cards along the division lines. When the "bugs" are 
separated, each student will tack his mounted Insect to the most 
appropriate area on the bulletin board according to the Information 
from his record. They should tack them on the bulletin board with 
thumbtacks so they can easily be moved around. 

3. Discuss the display of "bugs." Have the students look for any patterns 
they might see In the display. 

a. Are there more than one of the same kind of bug in the display? 
Where are they found? Arrange the same kind of "bugs" in a row 
In each location area. 

b. Where were the most "bugs" (of all kinds) found? Count them. 

c. Were some kinds of bugs found in all locations — in more than one 
location? Arrange the same kind of "bugs" so they are In like place* 
In each of the areas of the bulletin board. Are there any other pat- 
terns which show themselves ? 

d. Can the students predict where certain kinds of "bugs" would most 
likely be found If they hunted for them again? Be sure that students 
use only the Information from the display as evidence for their pre- 
dictions. 

4. A final display of "bugs" may look something like this: 




5. There Is no need to Identify "bugs" by name for this study. If students 
want, they could Identify them from handbooks as extra projects on their 
own. Students may like to invent their own names for the "bugs. " 

Students may be Interested In finding other ways of ordering the "bugs" 
l.e., by structure, number of wings, color, size, etc. 
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II, Pro-Activity — Soil samples 

Objective: l. Give experience in a technique of analyzing soil types. 

2. Demonstrate that soil is made up of several components. 

3. Create an awareness that soils differ in different locations. 

Materials: plastic bags 

digging tools (spoons, eto.) 

several tall olive Jars, test tubes, or similar transparent 
containers 

waterproof marking pen 
graph paper 

A. Determine several locations around the school which have a different appear- 
ance, use, or plant cover. Have the class help decide which locations 
should be chosen. Get permission to dig some small holes In these locations 

B. Assign teams of two or three. Divide the teams up among the several loca- 
tions selected — two or more teams to each. Give each team a digging tool 
and two plastic bags marked "A H and "B" with a marking pen. Label the bags 
with some designation for each location. Each team will have the following 
tasks: 

1. Scrape away the surface plants and debris in a small area and collect a 
handful of soil from the surface of the ground and put it in plastic bag 
"A”. 

2. Then dig down in the same place to a depth half way up to their elbow. 
Take a sample handful of this sub-soil from the bottom of the hole and 
put it in bag "B”. 

Replace the extra soil In the hole and cover the bare spot with the plants 
and debris that were scraped lYc m the surface. 

C. Display the samples of soil. Group them by location. See if students can 
find any differences or similarities among them. Can students determine 
what factors in the soil make certain differences and similarities? 

D. Analysis of soil 

1. Have each team half fill a tall Jar or test tube with soil sample "A". 

2. Fill the rest with water and shake thoroughly. Set container in a vertical 
position where it will not be disturbed for 24 hours. 

3. After 24 hours, notice the settling of soil particles. Where are the 
largest particles? Where are the smallest particles? The largest par- 
ticles are called sand. The smallest are called clay. Particles a little 
coarser than clay are called silt. You may see two layers of sand, 
coarse end fine. Floating items are humus or dead plant material. Can 
the students Identify their layers? How many layers do they have? 
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4. Compare soil samples from the same location. Are they more alike than 
those from different locations ? 

5. Draw a representation of the layers of the soil sample on graph paper. 

If all the Jars or test tubes were the same size, students can measure 
the depth of the layers with a ruler and translate this directly on to the 
graph paper. If the containers are different sizes, then a standard 
graph size should be prescribed and the students can translate propor- 
tionate depths onto their graphs by estimation. Or, students can de- 
termine the percentage of each of the layers by dividing the depth of 
the total sample into the depth of the Individual textures. 

100 x depth of one layer a % 

total depth of soil 

6. Do the same analysis of soil sample "B" . 

7. Display all the graphs by location. 

8. See If the students can now find more accurate ways of comparing 
differences and similarities of the various samples. 
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HABITAT STUDY 



III. Collecting On-Site 

Objective: 1. To collect material for classroom study. 

2. To expose students to the conditions of a relatively undisturbed 
natural area. 

Materials: killing Jar (prepared in pre-activities) 

wire ring or coathanger in its original shape 

paper apron for around the wire ring 

dozen plastic sandwich bags 

two medium grocery bags 

spoon or something small to dig with 





A. Decide on two distinctly different locations to study. These locations will 
depend on the site visited. You might have a selection of many different 
locations or just a few. For example, you might have a woodlot and a grassy 
area; a swampy spot, and a sandy area; etc. 

B. Assign half the class one location to study first, and the other half the other 
location to study first. When they have completed the study of one area, 
they may go to the other and repeat the investigation. 



O 
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C, Sampling an area. Students will do the following in both locations: 

1. From a standing position, toss the wire ring lightly on the ground a few 
feet away. Do not inspect the area first! 

2. Place the apron around the ring. 

3. Search carefully through the leaf litter and material within the loop. 
Three sets of material will be collected from the ring area. 

a. Living things 

1) Animals: Catch all "bugs" and put them into the killing Jar. 

Lay any other material removed from the area onto the apron. 

2) Plants: Scoop up all living plants or tiny plant shoots with 
some soil and (dace them gently into baggies. 

b. Dead materials: Sort and place all leaf litter into the baggies — 
twigs in one, leaves in one, dead insects and dead snails in one, 
and animal droppings in another. Crushed, broken leaf litter which 
cannot be recognized as individual leaves can be placed in a 
separate bag. Be sure to include the materials which were placed 
on the apron when searching for "bugs." 

c. Soil materials: Pick out pebbles and put into a bag. Take a hand- 
ful of soil and place in a bag. 

4. Put all the plastic bags of material into a paper sack and label the sack 
with the field location, e.g. woods, or swamp. Have the students put 
their names on the sacks to avoid mix-ups. 

Everything from the ring is collected into bags. There should b 3 bare 
dirt exposed if a complete Job has been done. 
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IV. Post-Activities 

Objective: To (1) organize; (2) correlate; (3) compare; and, (4) draw conclu- 
sions from gathered materials. 

Materials: white glue 

graph paper (various sizes) 

thumbtacks 

plastic cups 

plastic bags 

potting soil 

Complete the following procedures for each area studied before looking at a 
different area. For example, if you examined an oak woodlot and a grassy field 
on the field trip, complete the procedure for one before starting another, and then 
compare the two. 

A. First look at all the material and have the class determine which is most and 
which is least abundant in nature: the living, the dead, or the mineral ma- 
terials. 

B. Mineral material 

1. Sepax*ating rocks (there may be only one type of pebble or there may be 
none at all. ) 

a. Each child should dump the bag of stones on their desk. 

b. Study them carefully to see if there are any different types of 
stones. Separate the types if you find any. 

c. Using 1 or 1/2 inch graph paper, graph the number of each type of 
stone found in your plot. Stones can be glued directly to the graph 
paper. Allow to dry over night before displaying. 

d. Allow the children time to compare their individual graphs as to 
types and number of stones. 

2. Making a class graph of rocks 

a. Cut the individual columns of your graph apart. 

b. Tape each child's column of a certain rock end-on-end forming one 
long column for the class. You could do this on tagboard or on the 
bulletin board. Tape all other rock types in the same way, placing 
each strip side by side. You should have a graph of the relative 
abundance of rock types when you have finished. 

3. Making a class graph of the soil samples (there may not be more than 
one type of soil.) 

a. Discuss the soil samples with the children. Ask if anyone had a 
very unusual soil sample. Allow the class to observe each other's 
samples for color, texture, content (sand, gravel, etc.). This ac- 
tivity gives them some perspective for making Judgments in placing 
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their soil on the class graph. Each child should put his name and 
the site location on this bag to avoid confusion. 

b. Prepare graph paper with squares five Inches on a side. Attach 
this to poster board or the bulletin board. 

c. Have the children one at a time tape their plastic bag full of soil 
on the graph paper. They should examine all soils that are already 
on the graph. If theirs Is like one already up the / should add theirs 
to that column of the graph. If it is different they should start a new 
column. (The graphing of the soils rnic^ht take place while some 
other work is going on.) 

d. Further work with soil analysis may repeat the procedures in Section 
II on page 4 . 

C. Dead material (living at one time) 

1. Separating the dead material (if it has not been done in the field) 

a. Have the children dump their bags of "leaf litter" on their desks 
and begin to separate it. Use a hand lens if necessary. 

1) All dead insects, empty snail shells, "shed insect skin", etc. 
might go in one pile. 

2 ) Leaves in a second pile. 

3) Sticks and twigs in another pile. 

4) Animal droppings in a fourth pile (they should be dry and hard 
and easily handled). 

b. Place each pile in a separate bag. 

2. Studying the remains of animals (bag "a") 

a. Divide this up into piles of "look alikes." 

b. Glue them onto light cardboard in the same way you mounted the 
"bug" collection, (see page 4 ) 

c. Allow the children to compare and discuss their individual collect- 
ions. 

d. Prepare a class graph of animal remains using the same procedure 
used for graphing the soil samples. 

Alternative: If you have a good quantity of empty snail shells, 
prepare a class graph of them according to size. Which size shell 
did they find the most of? 

3. Studying the dead leaves or grass (bag "b") 

a. Separate the leaves into separate piles of each type. 

b. Prepare a class graph of the leaf types. 
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4. Studying the twigs and sticks (bag "c") 

a. Separate the twigs into piles that you think "came from the same 
type of tree. M 

b. Prepare a class graph of the twig types. 

5. Studying animal droppings (bag "d") 

a. Separate the droppings into different types if you have more than 
one type* 

b. Prepare a class graph of the animal droppings* (Possible droppings 
you might find are rabbit — round, pea size, brown; and mice — 
tiny, oval, black). Glue them to the graph paper. 

D< Living material — Plants 

1. Plant all the tiny plant shoou in plastic coffee cups. 




Place them in a window. 

2. Group "look elikes" together. Which group is largest?. . .Smallest? 

3. Watch them grow, 

a. Which are tree sprouts? 

b. Which are weeds? 

c. Which are grasses ? 

4. Or, keep the plants in plastic bags and compare and order them in a 
display on the bulletin board. 

E. Living material — "Bugs" 

1. Dry the "bugs" after returning to the classroom. Use the same procedure 
used in the pre -activities, (see page 4 ) 

2. Have individuals mount them as they did in the pre-activities. 

3. Allow time and discussion fcr comparison of collections. 

4. Set up a classification system by location, similar to the way the pre- 
activity system was set up. With the pre-activity experience in their 
background, the children may be able to do this with little direction. 
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F. Questioning the graphs — Study the graphs as each one is completed and/or 
when they are all completed. Note what the dominant type of material or or- 
ganism is in numbers or amount for that location, e.g. oak woodlot. What 
are the distinguishing characteristics of this location? 

G. Repeat the above procedures for the other area studied, e.g. grassy field. 

H. How does one area compare with the other in respect to: 

1. the common minerals ? 

2. types of dead material? 

3. proportion of dead to living material? 

4. types of "bugs" inhabiting the floor of the area? 

5. which plants are present in the greatest numbers? 

6. any other relationship the students can see. 



O 
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TRANSECT STUDY 



I. Pre-Activity — Coathanger Count 

Objective 1. To familiarize students with a procedure for sampling and comparing 
plant populations prior to a more complex field investigation. 

2. To demonstrate that plant populations differ under different environ- 
mental conditions. 

Materials: coat hangers (one for each two students) 

plastic sandwich bags — fold lock top kind 
notepaper and pencils 



Procedure 

Have the class select three different locations around the school yard. Do this 
before the class begins its survey. The three locations should be different in the 
general appearance of the plant cover, but great differences are not necessary. Dif- 
ferent locations may be found among sodded lawn, natural lawn, boulevard, play- 
ground, sunny location, shady-all-day location, vacant lot (mowed), etc. Mark 
the locations with flags or other markers. 

Assign partners. Assign about equal numbers of student teams to each of the 
three different locations. Give each location a name, l.e. location "A", location 
"B “ , location "C". Give each team a coat hanger. 

Have each team prepare a data sheet similar to the following. (Attach the bags 
as greatly separated from each other as the page allows.) (Staple bags to the sheet 
with the tops open so the plants may be easily Inserted.) 



DATA SHEET Location 



l. Put one of each different type of plant found within the coat hanger in a 
separate bag. 



2. 


Count and write the number of that kind of plant after the bag containing 
the sample. 


( 


attach bag here 


) Total No. of Plants 


( 


attach bag here 


) Total No. of Plants 


( 


attach bag here 


) Total No. of Plants 


( 


attach bag here 


) Total No. of Plants 




attach bag here 


) Total No. of Plants 
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Each team will have the following responsibilities on location: 

1. Close eyes and gently toss the coat hanger onto the location to be sampled. 

2. Take png sample of each different kirjd, of plant found Inside the area defined 
by the coat hanger. Put each kind of sample in a separate plastic bag on the 
data sheet. Try to get all of the plant. 

3. Count the number of each kind of plant growing within the coat hanger area. 
Write this number on the data sheet beside the bag containing the plant. 

In a thick lawn, grass plants may be very numerous* It is a help in counting 
to have a length of string to mark off those plants which have already been counted. 
Move the string when 10, 20, 30, etc. plants are counted so that the count is not 
lost. (Some students may differentiate between different species of grass. This is 
not necessary for this study and the samples of different grasses can be lumped to- 
gether if you choose.) 

A collection and comparison of data is necessary after the survey. Teams which 
sample the same location should get together and find out how many different plants 
they discovered and f ,t all teams discovered the same kind of plants. They should 
compare the samples with each other. This should be done while the sample plants 
are still fresh. If the samples are detached from the data sheet they should be mark- 
ed with the location, the number of plants, and the names of the teammates. 

It is not important to know the names of the plants. But, if students think they 
know tiie name of a plant, be sure it is an accepted one before labeling it for the 
whole class. They might make up their own names for the plants for easier commu- 
nication. 

The teams for each location should find the average number of each kind of plant 
per coat hanger area. That is, add the counts for each plant type from all teams in 
one location, and then divide by the number of teams (even if one or more teams did 
not find that particular plant). 

To make comparison easier, a display for each location can be made by removing 
the bags from the data sheet and taking the sample bags to a bulletin board. Write 
the average number beside the sample bag. A class display of the entire sampling 
may look like this: 



Average Number of Plants of Each Type for Location 




O 
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Have the class recall the general characteristics of their three locations. Have 
them discuss any relationships between the general conditions and the data they 
collected. 

Students will want to propose many assumptions as t > why they got the data 
they did. Keep asking if it is possible to really know for sure that their assumption 
is true. Ask how they could test to find out if their assumption is true. (This kind 
of Investigation may be followed up at this point, but the students will have a better 
understanding of tests that can be made following the visit to the field site.) 

Ask the students Just how much can be known from the data which they collected. 
They should look at the chart atone and forget about trying to explain how the chart 
got that way. Actually, the chart tells alt that can be known. 

— One kind of plant may grow in all three locations. 

— One kind of plant may be more abundant in lawns than on playgrounds. 

— Two kinds of plants may occur only on playgrounds. 

It is important for students to realize that knowledge and understanding is 
limited by the amount of measured data that is collected. 
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TRANSECT STUDY 

II. Pre-Activity — Temperature Differences 

Objective: To familiarize students with handling a measuring device and collect- 
ing data from it. 

To demonstrate that soil temperatures vary under different environ- 
mental conditions. 

To demonstrate that surface temperature varies under different en- 
vironmental conditions. 

Materials: thermometers (preferably simple with the bulb exposed so that it 
can come in contact with the soil) (one per each two or three 
students) 

garden trowels or old table knife or spoon to dig a slit in the ground 
for the thermometer 
notepaper and pencils 

Procedure 



Select a variety of locations before the class activity. If the class has done 
the coat hanger count (see page 14) be sure to include the three locations from that 
survey in your selections for temperature readings. It several locations are selected 
it is most convenient for the students if you mark each with a numbered piece of pa- 
per pinned to the ground by a pencil or stick. \ 

Locations which show a difference of temperature could include sout-facing 
slope, north-facing slope, shaded soil, moist soil, dry soil, near a building, heavy 
plant cover, no plant cover, windy area, open area, sheltered area, etc. Pick some 
locations which have the same conditions. 

Assign partners for teams of two or three. Assign at least three locations to 
each team. Teams could rotate to all locations if time permits. 

Each team will have the following responsibilities on location: 

1. Place the thermometer flat on the oround with bulb up and record the 
temperature when the fluid stops moving. 

2. Make a slit in the soil by forcing in a trowel or table knife and prying 
forward. Pull the digging tool back. Slide the thermometer bulb into 
the slit to a depth of about 3 • entimeters. Slip the tool out and close 
the soil against the thermometer. 

3. Read the thermometer only after the fluid stops moving. Scrape away 
enough soil to take the reading. Record the surface and soil temper- 
atures along with the location number. 



O 
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4. Note also the water in the soil. Make a rough estimate of whether the soil 
is dry, moist, or wet. Record this next to the temperature. 

5. Observe the characteristics of the location and write a few words to indicat* 
If there is shade, a slope to the ground surface, and anything else which the 
students think might Influence the temperature, 

Collect and compare the data by recording the reports of each team on a large 
chart. Make the chart from paper or put it on the chalk board. It could look like 
this: 

Locations 

1 2 3 





_Temp 




Temp 




Temp 






Sub 




Soil 




Surf. 


% 

col 


§ub 


Surf. 


Soil 


Team A 


70 


71 


Moist 


65 


67 


Moist 


64 


65 


Moist 


B 


71 


73 


Moist 


62 


63 


Moist 


65 


68 


Wet 


C 


69 


71 


Moist 


67 


69 


Moist 


63 


65 


Moist 


D 


70 


72 


Moist 


66 


68 


Moist 


64 


67 


Moist 


E 


70 


72 


Moist 


65 


67 


Wet 


64 


66 


Wet 


F 


71 


73 


Dry 


66 


67 


Moist 


65 


67 


Wet 


G 


70 


73 


Moist 


65 


69 


Wet 


61 


62 


Wet 






4 






5 






6 





Temp Etc. Etc. 





Sub 


Surf. 


Soil 


Team H 


64 


66 


Dry 


I 


70 


72 


Dry 


J 


67 


71 


Dry 


K 


65 


68 


Dry 


L 


69 


71 


Dry 


M 


68 


72 


Dry 


N 


70 


71 


Dry 



Have each team enter their temperature measurements and their estimate of soil 
moisture. Have them keep their observations of the characteristics of the locations 
for later discussion. 

Average the soil temperatures for each location. You might want to discuss the 
value of averaging the results of several measurements to eliminate extreme differ- 
ences which could be accidental. 

Discuss any relationships between temperature and soil moisture which might be 
evident. Discuss relationship between temperatures and other location characteris- 
tics. If the coat hanger count was made, discuss the possible relationships of temp- 
erature to this previous survey. Try not to come to any definite conclusions. Re- 
serve conclusions until after gathering further data from the more complex field ac- 
tivity. 
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III. Pre -Activity — Measuring the Wind 

Objective: 1. Measure wind velocity with a simple device. 

2, Find out that wind varies at different times in different locations. 

Materials: thread 

plastic rulers 

paper 

pencils 

simple, mimeographed map of the school grounds showing general 
shape of the building and major land -marks 

Procedure A — Wind Strength 

1. Problems for each student to solve are: 



a. Where are the strongest winds? 

b. Where are the weakest winds? 

c. Is the wind different at different times of the day in the same location? 

d. Is there more wind two feet above the ground than six inches above the 
ground ? 

In order to predict answers to these questions, it will be necessary for the 
students to come to the realization that wind speeds are related to the physical 
surroundings of an area. Measurements of actual wind speeds will provide the 
patterns that enable them to see these relationships. 



2. Give each student a ruler and a piece of thread about 12 Inches long. The 
thread should be tied near the top of the ruler. Cut off any thread that hangs 
below the ruler. When wind blows the thread, the thread will make an angle 
with the ruler and this angle will vary with the strength of the wind. Be sure 
the ruler is held straight up and down. If the thread is curly and doesn't hang 
straight down, it can be rubbed out straight with a small amount of light 
weight oil such as cooking or lubricating oil on the fingers. 
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3. Have students take their wind gauges outside and find the areas with the 
most wind and the least wind. 

4. Return to the classroom and look at a large map of the school grounds drawn 
on the board and discuss where the different measurements were taken. 

5. After this first discussion go out and mark about 20 locations around the 
school grounds where wind measurements will next be taken. These spots 
can be marked with white rags tied to sticks, or papers stuck to the ground 
with popsicle sticks or nails. Each location marker should be numbered so 
that the location can be identified on the map or on a large wall chart. 

6. Have each student take a piece of paper and a pencil and their wind measur- 
ing device. They should now go outside and draw the angle that the wind 
makes on their wind gauge in each of the marked locations. This time, for 
each drawing, record the number of the location and describe the location. 
For example, "under a bush", "in an open field", or "beside a building." 

7. Return to the classroom end compare the data. Place wind angles that are 
the same in piles. Then compare the locations that have the same wind 
velocity. The children will probably discover that the areas with the least 
wind speed have the most obstructions and visa versa. 

Procedure B — Wind Direction 

1. Give each student a map of the school grounds and have them take their wind 
gauges around to different locations to record the wind direction. 

2. At each location, observe the direction in which the thread is blowing. Mark 
the location and indicate the direction the wind is blowing the thread by put- 
ting an arrow on the map at the appropriate place. 

3. Bring the materials back to the classroom and transfer the data to one large 
map. Can you figure out some possible explanations for the differences in 
wind direction? 
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IV. Pre-Activity — Materials to Prepare for the Transect Study 
Transect Rope 

Use a 150-foot (60 meter) clothesline rope (or several ropes tied together). Give 
a group of students water-proof Ink or water reslstent colored tape to mark their ropes. 
Have them make a mark on the rope every ten feet (4 motors). At each of these po- 
sitions a team will take samples of plants. Insects, etc. when on the field trip. 

For ease in finding each position, or station, on the rope, number the markings 




Oaalld Paper 

Cut and staple together stacks of ozalld paper. Keep the yellow side up. These 
stacks need not be over ten sheets thick. The individual sheets can be about 1" x 1". 
This must be done In very dim light and kept In the dark while transporting them to 
the field trip area. There should be one stack for each team. Each team might keep 
their stack of 02 alld paper In a pooket until they expose it on their transect. (See 
materials list, page 27 for osalld paper sources.) 

Data Sheets 

Prepare data sheets simitar to those on the following pages before the site study. 
Staple plastic sandwich bags to the sheets so the top of the bag Is open. Use the 
plastic sandwich bag with the fold lock top. Staple the bags to the data sheet so 
the top can be flipped forward to hold In the materials the children ooltect. 
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Transect# DATA SHEET #1 Name 

1. Temperature — morning 

a. surface temperature 

b. ground temperature (3 cm down) 

c. sub-soil temperature (20 cm down) ______ 

2. Take one sample of each type plant 
found within sample area 

( attach bag here ) Total No. of Plants 



( attach bag here 



Total No. of Plants 



( attach bag here 



Total No. of Plants 



( attach bag here 



Total No. of Plants 



( 



attach bag here 



) Total No. of Plants . 



Transect # DATA SHEET #2 

3. Pick a twig or leaf from each type of 
plant which is taller than your knees , 
but shorter than vou are . These mu6t 
be touching or hanging over your 
transect section* 

( attach bag here ) 



( attach bag here 



) 



( attach bag here ) 



4. Take a twig or leaf sample from each type 
of plant which is taller than vou are . 
These must be touching or hanging over 
your transect section. 

( attach bag here ) 



( attach bag here 



) 



( attach bag here ) 



Name 



Total No. of Plants 



Total No. of Plants 



Total No. of Plants 



Total No. of Plants 



Total No. of Plants 



Total No. of Plants 
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Transect # DATA SHEET #3 

5. Temperature — afternoon 

a. surface 

b. soil 

c. sub-sotl ______ 

6. Soil sample (handful put In bag) 

a. soil 3 cm down 

( attach bag here ) 



b. Soil 20 cm down (or half way to your elbow) 
( attach bag here ) 



3 

ERIC 
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Name 



i 
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Transect # DATA SHEET #4 Name 

7. Soil Moisture, What Is It? 

a. Dry — falls apart and sifts between fingers. 

b. Slightly moist — appears moist but does not stick together when 
squeezed. 

c. Moist — sticks in a clump when squeezed. 

d. Very moist — squeeze and the water is obvious, 

e. Wet — water drips. 

8, Ground Insects (pick up with fingers) Add a small amount of alcohol to bag. 

( attach bag here ) 



9. Insects on plants (make ten sweeps with the net) Add a small amount of 
alcohol to bag. 

( 




attach bag here 



) 
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Transect # DATA SHEET #5 

10. Wind (sketch of angle) 
a. on the ground 



b. at waist level 



o. above your head 




Name 



11. Light intensity — No. of faded sheets 
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V. At the Field Site 



Objective: 1. To obtain data from field measurements for later use in discovery 
of natural relationships. 

2. Gain direct experience with using tools and techniques in eco- 
logical study. 

3. Gain direct experience with a relatively undisturbed natural area. 

Materials: marked clothesline rope 

insect net (see appendix for pattern if you must construct them) 
plastic sandwich bags 
strong spoon or garden trowel 
thermometers 

ozalid paper packets (ozalld paper is available from engineering 
materials supply firms)* 
pencils 
data sheets 

wire ring for sampling (or coat hanger) 

commercial grade ethyl or isopropyl alcohol (obtain from paint or 
hardware store) 



The following time schedule was set up for the site study: 

10:00-10:15 Arrival (rest stop and assembling) 

10:15-10:30 Orientation, instructions, equipment handout 

10:30-11:30 Morning studies (light intensity, temperature, moisture, plant 
samples) 

11:30-12:00 Lunch 

12:00-1:00 Afternoon studies (insect samples, temperature, soil, wind) 

1:00-1:30 Organization of data on chart (included in post-activities, but 
easily done in the field if weather permits) 

1:30-1:45 Discussion of data 

1:45-2:00 Cleanup, rest stop, loading 



This schedule may be adjusted to fit the situation. The stated time periods 
allow for adequate completion of the activities included in the following field trip 
description plus completion of the data chart and accompanying discussion found 
in post-activities section. If display and discussion of data is held on the field 
site, the data sheets may be partially completed in the morning and discussed at 
the noon break. The rest of the data is then collected in the afternoon and the 
display and discussion of relationships is continued in the classroom according 
to the post ‘activities. 



*Ozaiid paper can be ordered directly from General Aniline and Film Corporation, 
MOW. 51st Street, New York, New York, 10020 

O 
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This schedule allows time for transporting students to and from a field site for 
a full day's activities. A half day field trip could be planned if the completion of 
the data sheet and its discussion were held In the classroom. 

A. Organizing the Study 

Divide your class into teems of two students each and assign each team a 
station at ten-foot intervals along the clothesline rope. This will be their station 
for study. All tests, examinations, and samples will come from the immediate 
location of their statios on the rope. The information for all the stations will later 
be brought together to study the transect as a whole. 

B. Locating the Transect 

The most desirable location for a transect study is across an area of change. 

For example, from a wet area to a dry area, from a low area to a high area, from 
an open field into a woodlot, or from a sunny area to one constantly shaded. If 
it is not possible to locate in an area of change, the transect still forms a worth- 
while tool for handling a study of a somewhat homogeneous area, e.g. an open field. 

C. Setting up the Transect 

Once the area Is located, extend the rope across the area in a straight line. 

You might stake or tie down the ends of the rope. If you are running the transect 
across an area of change, start from the farthest point you wish to study and ex- 
tend the rope across the changing area. 

D. Studylno the Transect 
LlQht Intensity 

The placing of the ozalld paper for this activity should be the very first concern 
of the day. As suggested In the preliminary activities, the packets of ozalld paper 
should bo transported to the field trip area in light-tight boxes. When each team 
receives their packet they should try to keep it from the light as much as possible 
until they place it at their transect station. These packets should be the last item 
passed out, but the flrs{ used. To allow adequate exposure time, the packets should 
remain at the station until the study Is concluded. Perhaps a signal such as a whistle 
could be used at which time the teams would collect their packets and count the faded 
pages. A two-hour exposure Is about tight on a sunny day. 

To place the packets each team may select some typical location near their sta- 
tion, and lay the packet at ground level with the yeilow side facing up and horizontal 
to the ground. Hold the packet down with small stones or sticks on the comers of 
the packet. Dor/t shv.le the paper with these objects 1 

When the time comes to count the faded pages of the packet, all the teams shoulc 
do so at about the same time. The sun shining on the packet will fade the yellow 
from the first page, then the second, etc. Fractions of pages can be discerned so a 
team may find several pages completely faded and one page where the yellow is only 
partially faded. However, fractions other than 1/2 and 1/4 are too difficult to differ- 
entiate so ask the students to approximate either a page that is completely faded, 
half faded, or quarter faded. 
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Temperature (morning and afternoon) 

Each team receives one thermometer and a spoon or garden trowel. They should 
select a spot on their section of the transect to take the surface, soil, and sub-soil 
temperatures. 

The surface temperature is taken by laying the thermometer bulb up. Walt until 
the fluid stops moving and record the temperature in the appropriate section of the 
data sheet. 

The soil temperature Is taken by first shoving the handle of the spoon into the 
soil and wiggling it to make room for the thermometer. The thermometer is then in- 
serted into the hole about 3 cm down and the soil shoved back around it. Wait un- 
til the thermometer has had time to adjust (approximately three minutes). Scrape 
enough soil away to read the thermometer while it is in place. Record the temperature 
in the appropriate section of the data sheet. 

The sub-soil temperature Is taken by digging a hole deep enough to reach half 
way to the student's elbow. The temperature is then taken in the same way the soil 
temperature was taken, only at the bottom of the hole. Record this temperature in 
the appropriate section of the data sheet. 

Moisture 

The directions for the moisture determination are lnoluded on the data sheet. 

Each team determines the moisture for a typical spot on their section of the transect. 
This is recorded on the data sheet. 

Plants 

a. Surface cover plants 

Each team should place their wire ring or coat hanger so that it touches or crosse 
the transect rope close to their station. They may then collect one sample of e^ch 
different type of plant found within the wire. Each plant is placed in a separate bag 
in its appropriate spot on the data sheet. 

When all the different types within the wire are located, each team should count 
the numbers of that type found within the wire area. This number is recorded next to 
the bag containing that plant. 

b. Shrubs, bushes, etc. 

Each team should remove one leaf or twig from each different type of plant which 
is higher than their knees but shorter than they are tall. These plants must be over- 
hanging their section of the transect. These are placed in the appropriate bogs on 
the data sheet. Write the number of the kind of plant beside the bag containing the 
sample. For example, a bush would be called one plant. 

c. Trees and tall bushes 

Remove one leaf or twig from each type of tree or bush tha* is taller than they 
are tall and over-hangs their section of the transect. Place these in the appropriate 
bag on the data sheet. Write the number of this plant beside the bag containing the 
sample. 
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Insects 

Provide each team with two plastic bags containing 1/8 cup alcohol each. 

a. Sweeping (for Insects on plants) 

Have the teams sweep their section of the transect with an Insect net. To 
"sweep", the children should extend the insect net with the opening sideways. 

They should swing the net across In front of their body, turn the net and swing 
It back across In a figure eight. At the low loops of the figure eight the net should 
brush down the vegetation. The children should take a few practice swings so they 
don't hit the ground too hard or swing too high. 
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When they finish sweeping with ten swings they should grab the neck of the net 
a few inches from the bottom and close it off so no insects can escape. The section 
of the net containing the insects is then inserted into the bag containing alcohol. 

Get the net wet with alcohol and hold the net and killing bag in this fashion until 
you count to 200. The insects can now be removed or dumped into the appropriate 
bag attached to the data sheet. Add a small amount of alcohol to the data sheet bag. 

b. Searching (ground Insects) 

Kave the children place the wire ring on the ground so that part of it lies on or 
under the rope. They may now carefully search the area enclosed within the hanger 
for Insects. As they find them they should drop them into the killing bag. Leave the 
Insects in the killing bag for several minutes. Remove the insects and place them in 
the appropriate data sheet bag with a small amount of alcohol. 

Soil 

Using the spoon or trowel, clean away the surface material and collect a hand- 
ful of soil from the surface (3 cm) and put it in the appropriate bag on the data sheet. 

Dig down to a depth reaching half way to the student's elbow (20 cm) and take a 
second sample. Place this sample in the appropriate bag on the data sheet (the hole 
dug for the sub-soil temperature reading can be used). 

Wind 

The wind reading is taken and recorded in the same manner as used in the pre- 
liminary wind activity (see page 19 ). The recording is made on the data sheet. The 
wind may vary as the children check at different levels above the ground. The data 
sheet has places for recording wind at three different levels. 
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VI, Post-Ac tlvltles 

Studying the great quantity of collected data can be a frustrating procedure. 
Organization of the class is the key to coming up with some meaningful and valid 
conclusions to the study. If organization is left at the class discussion level, 
there are several pitfalls which may occur. 

One of these is "steering" the class into "discovering" certain relationships. 
For example, "might the great amount of bushes at this transect station account 
for the slight wind?" 

Another pitfall is finding certain relationships and calling them valid without 
supporting this conclusion with other data they have collected. For example, one 
type of plant exists only in a section which has the highest moisture content. The 
conclusion is drawn that that plant only exists where there is high moisture. How- 
ever, there are other factors which must be considered. Has the light intensity been 
considered ?.., the temperature?, etc. 

A final pitfall is that class discussion technique does not stimulate every child 
to think and contribute his ideas. To avoid the above, tne following outlined pro- 
cedure for studying the collected data is suggested. 

A. Display chart {long, segmented line representing the transect stations) 

(Some relationships between transect stations will be noted during these 
activities. ) 

1. Each team draws the vegetation of their transect station on the display 
chart (trees, bushes, etc.) 



2. Each team attaches their data sheets below their station number on the 
transect chart. 





